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a  b  s  t  r  a  c  t
Malignant  transformation  of ﬁbrous  dysplasia  (FD)  in long  bones  is  rare  (less  than  1%  of  cases)  and
occurs  in  the  form  of osteosarcomas.  They  can  occur  on  FD  associated  with multiple  myxomas,  which
corresponds  to  Mazabraud  syndrome.  To our knowledge,  only  six  cases  of FD malignant  transformation





ﬁrst case  of  malignant  transformation  of  femur  FD  into  chondrosarcoma  in  a 51-year-old  female  patient.
The patient  had  signiﬁcant  changes  in the  size  and  number  of  myxomas  around  the  femur  before  the
malignant  transformation  into  chondrosarcoma.  She  underwent  complete  femur  replacement  with  a
favourable  result  after  4 years’  follow-up.  Close  surveillance  is  strongly  recommended  in  this  syndrome,
particularly  when  the  number  and size  of  myxomas  increase.
©  2015  Elsevier  Masson  SAS.  All  rights  reserved.. Introduction
The combination of ﬁbrous dysplasia (FD) and soft tissue myxo-
as  is called Mazabraud syndrome [1,2]. This is a very rare disease,
ith fewer than 80 published cases [3]. Since the disease typically
emains benign, clinical and radiographical monitoring is carried
ut as a rule. Malignant transformation of FD into osteosarcoma
n the context of Mazabraud syndrome is extremely rare – only
 published cases exist [2,4–8]. Although clinical monitoring is
ecommended in most cases, we will describe a unique case of
alignant transformation of femur FD into high-grade chondrosar-
oma in a patient with Mazabraud syndrome and point out the
arning signs that clinical practitioners must be aware of.
. Case report
A 51-year-old female patient was being followed at another
ealthcare facility because of the appearance of swelling in the
nguinal fold of her left leg in April 2009. Magnetic resonance imag-
ng (MRI) revealed the presence of a 4.5-cm lesion in the left vastus
ntermedius muscle, in combination with a larger nodule (8 × 5 cm)
n the left psoas muscle, discovered by chance (Fig. 1). Moreover,
yperintensity in the T2-weighted sequences of the left femur was
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877-0568/© 2015 Elsevier Masson SAS. All rights reserved.consisted with uncomplicated ﬁbrous dysplasia. Surgical excision
biopsy of the nodule in the left vastus intermedius was followed
by CT-guided microbiopsy of the psoas nodule during the same
surgical procedure. The inguinal lesion was a myxoma, as was the
nodule in the psoas. Clinical monitoring was proposed as a result
of these ﬁndings. In September 2010, MRI  examination revealed
an increase in the size of the nodule in the left psoas (Fig. 2). The
patient was still asymptomatic and the femur FD was stable on
computed tomography (CT) scan. Surgical excision by laparotomy
was proposed. Anatomical pathology analysis found a large (11 cm)
simple myxoma, which had been completely excised.
In November 2011, the patient returned for a consultation
because of pain in her left thigh. Clinical examination found a clear
increase in circumference of her left thigh. Standard radiographs
revealed medullary opacity and heterogeneous anterior cortex ero-
sion with “sunburst” periosteal reaction (Fig. 3). MRI  showed the
presence of a new left prefemoral myxoma with circumferential
extension into the soft tissues (Fig. 4). Another inguinal myxoma
appeared on axial slices, along with two behind the femur. It was
difﬁcult to ﬁnd a cleavage plane between the remodelled FD and
prefemoral myxoma, which could correspond to anterior extension
of the femoral tumour. A CT scan conﬁrmed the suspect nature of
the FD. The vastus lateralis and intermedius had been invaded by
the tumour (Fig. 5). Together, these observations suggested a likely
malignant transformation of the femoral FD.
The patient underwent surgical biopsy of the left femur through
a lateral approach in December 2011. Grade II chondroma was
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aFig. 2. T1-weighted MRI  image taken in September 2010: the size of th
dentiﬁed in all the biopsy samples. The patient’s record was dis-
ussed in a multidisciplinary cancer conference. Surgical treatment
as proposed in the form of complete femur replacement, with
emoval of the associated myxomas during the same procedure.
ig. 3. Radiographs of the left femur in November 2011 showing the presence of medulla
nterior cortex.n in the left psoas muscle increased from 50 × 80 mm to 70 × 110 mm.
Complete femur replacement was  carried out with a Mutars® pros-
thesis (Implantcast GmbH, Buxtheude, Germany) and a cementless,
impacted dual mobility cup (Fig. 6). The patient had no neuro-
logical deﬁcits. The ﬁnal anatomical pathology analysis conﬁrmed
ry ossiﬁcations in the middle third of the diaphysis and sunburst appearance of the
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Fig. 4. T2-weighted MRI  image taken in December 2011 showing an increase in myxoma size and heterogeneous appearance of the middle third of the femoral shaft
(hyperintense signal). Calciﬁcations appear as hypointense signal. The soft tissues have been invaded circumferentially.
















dle  anarchic calciﬁcations, irregular endosteal resorption and periosteal apposition,
nterior periosteal reaction with invasion of neighbouring muscles.
he presence of grade II chondrosarcoma with grade III foci in the
roximal diaphysis and extra-osseous extension. All of the resected
yxomas were benign. The excision was performed with tumour-
ree resection margins (R0).
At the ﬁnal 4-year follow-up (Fig. 6), the patient could ambu-
ate and used a cane occasionally. Hip and knee ﬂexion were 90◦
nd 95◦, respectively. Her knee could be actively extended using
uadriceps locking. There was no local recurrence or metastasis at
he last follow-up based on lung CT scan. Clinical and radiological
onitoring found no new myxomas.
. Discussion
The relationship between the appearance of myxomas and FD
s still poorly deﬁned. Myxomas usually appear at multiple sites
n more than 80% of patients with Mazabraud syndrome [9]. They
ften develop in the lower limbs and near bones affected by ﬁbrous
ysplasia [9,10]. When a myxoma develops near extensive FD, it isFig. 6. Radiograph performed 4 years after excision and reconstruction with a total
femur prosthesis.
often difﬁcult to distinguish between a benign tumour and sarco-
matous differentiation that starts at the bone and invades the soft
tissues [11]. Given the rapid progression of the chondrosarcoma
with signiﬁcant extra-osseous invasion, and given the anatomical
pathology ﬁndings suggestive of chondrosarcoma, including in the
soft tissue samples, the diagnosis of malignant transformation of
the myxoma could also have been made. However, sarcomatous
transformation of the myxoma in the context of Mazabraud syn-
drome has never been described in the literature. The recurrence of
myxomas after incomplete excision has been reported [10,12,13],
but always as benign lesions.
Patients presenting with FD malignant transformation in the
context of Mazabraud syndrome are rare; in such cases, the risk of
degeneration increases from 0.5% to 8.3% [6]. Six cases have been
published [2,4–8]. The affected patients often have clinical features
of McCune–Albright syndrome, which was not the case for our
patient. The previously described malignant transformations were
osteosarcomas in atypical locations: two proximal radius, two  tib-




























oma  – a clinicopathological study of 23 cases. Am J Clin Pathol 1985;84:78 C. Szymanski et al. / Orthopaedics & Traum
n women. The average age was 56 years, with a range of 40 to
2 years. The last published case in 2009 related to sarcomatous
ransformation of the proximal radius [6].
Since chondrosarcoma is minimally or not sensitive to
hemotherapy, excision with tumour-free margins is mandatory,
aking the surgical indication indisputable. The ﬁnal anatomi-
al pathology analysis found satisfactory excision margins. The
ncluded soft tissue margins were also healthy and the excised
yxomas were benign. We  were surprised by the rapid develop-
ent of three fairly large myxomas not long before the femur FD
nderwent chondrosarcoma differentiation. We  recommend that
ractitioners be vigilant when new myxomas appear near the site
f atypical FD. We  recommend close clinical and radiological mon-
toring of patients with Mazabraud syndrome. In our opinion, rapid
evelopment of myxomas is a warning sign.
. Conclusion
This is the ﬁrst published case of chondrosarcomatous degen-
ration of Mazabraud syndrome in the femoral diaphysis. In cases
f atypical presentation, the progression of the myxomas is a war-
ing sign of potential degeneration of the bone FD in the involved
imb. An increase in the number and size of myxomas around the
esion is not in itself a sign of sarcomatous degeneration, but can
erve as a warning for potential sarcomatous transformation of the
ssociated FD.isclosure of interest
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